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(54) IMAGE RECORDING AND REPRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance image quality of a still image by outputting 
still image data based on compressed still image data in the case of reproducing a still 
image by generating compressed still image data in addition to compressed moving 
image data and recording composited data compositing both onto a recording medium. 
SOLUTION: Received moving image data are compressed by a moving picture experts 
group MPEG system CODEC 12 and compressed moving image data of 1.5 Mbps are 
generated. Furthermore, the same moving image data are compressed every 9 frames 
by a JPEG CODEC 14 so that compressed still image data are generated every 9 
frames. The compressed moving image data and the compressed still image data are 
subject to time division multiplex by a data multiplexer/demultiplexer circuit 16 and 
the composited data obtained thereby are recorded on an optical disk 22. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A 1st compression means to compress the inputted dynamic-image data by 
the 1st method, and to generate compression dynamic-image data, A 2nd 
compression means to compress said dynamic-image data by the 2nd method 
intermittently, and to generate compression static-image data, An image recording 
regenerative apparatus equipped with a synthetic means to compound said 
compression dynamic-image data and said compression static-image data by the 
predetermined method, and a record means to record the complex data outputted 
from said synthetic means on a record medium. 

[Claim 2] Said synthetic means is an image recording regenerative apparatus including 
the multiplex means which carries out Time Division Multiplexing of the output of a 1st 
conversion means to change the transmission rate of said compression 



dynamic-image data, a 2nd conversion means to change said transmission rate of said 
compression static-image data, and said 1 st conversion means, and the output of said 
2nd conversion means according to claim 1 or 2. 

[Claim 3] Said synthetic means is an image recording regenerative apparatus 
according to claim 3 which includes further an addition means to add an identifier to 
each of the output of said 1st conversion means, and the output of said 2nd 
conversion means. 

[Claim 4] The fetch means which picks out said compression dynamic-image data and 
said compression static-image data from a playback means to reproduce said complex 
data from said record medium, and said complex data, according to an individual, A 1st 
expanding means to elongate said compression dynamic-image data by said 1st 
method, and to generate extension movement image data, The image recording 
regenerative apparatus according to claim 1 to 4 further equipped with a selection 
means to choose either a 2nd expanding means to elongate said compression 
static-image data by said 2nd method, and to generate expanding static-image data 
and said extension movement image data or said expanding static-image data. 
[Claim 5] Said 2nd expanding means is an image recording regenerative apparatus 
including memory, an expanding processing means to perform expanding processing, 
the write-in means that writes said expanding static-image data elongated by said 
expanding processing means in said memory, and the read-out means which continues 
and reads said expanding static-image data from said memory according to claim 4. 
[Claim 6] The image recording regenerative apparatus according to claim 5 further 
equipped with a setting means to set up a playback mode, a selection-control means 
to control said selection means according to said playback mode, and an 
impossible-ized means to impossibleHze said expanding processing means and said 
write-in means according to said playback mode. 

[Claim 7] Said impossible-ized means is an image recording regenerative apparatus 
according to claim 6 which impossible-izes [ in / said selection-control means makes 
said expanding static-image data choose it as said selection means in still playback 
mode, and / said still playback mode ] said expanding processing means and said 
write-in means. 

[Claim 8] Said impossible-ized means is an image recording regenerative apparatus 
according to claim 7 which determines the timing of impossible-izing based on the 
timing to which said still playback mode was set. 

[Claim 9] It is the image recording regenerative apparatus according to claim 1 to 8 
said whose 1st method is an MPEG method and said whose 2nd method is a JPEG 
method. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image recording regenerative 
apparatus which elongates and outputs the compression image data reproduced from 
the record medium while it compresses the image data inputted especially, for 
example about an image recording regenerative apparatus and records it on a record 
medium. 
[0002] 

[Description of the Prior Art] As this conventional kind of an image recording 
regenerative apparatus, the inputted dynamic-image data were compressed according 
to the MPEG format, and there were some which record compression dynamic-image 
data on record media, such as an optical disk. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if compressibility is made high in 
order to lengthen time amount recordable on a record medium, the image quality of a 
playback image, i.e., an expanding image, will deteriorate. On the contrary, although 
image quality will improve if compressibility is made low, recordable time amount 
becomes short. Although recordable time amount can be secured for 90 minutes if 
data are compressed to 1.5Mbps extent when the optical disk which has 1 G byte of 
memory space as a record medium is assumed, the image quality at the time of 
playback will deteriorate. That is, though sufficient image quality which reproduces a 
dynamic image is acquired, the image quality of a playback mode is usually inadequate 
about the still picture reproduced in still playback mode. On the other hand, if data are 
compressed to 6Mbps extent, also in any in a playback mode and still playback mode, 
sufficient image quality will usually be acquired. However, recordable time amount is 
securable only about 20 minutes. 

[0004] So, the main purpose of this invention is offering the image recording 
regenerative apparatus which can raise the image quality of the static image which 
can lengthen recordable time amount and is reproduced. 
[0005] 

[A means to solve invention] A 1st compression means for this invention to compress 
the inputted dynamic-image data by the 1st method, and to generate compression 
dynamic-image data, A 2nd compression means to compress dynamic-image data by 
the 2nd method intermittently, and to generate compression static-image data, It is an 
image recording regenerative apparatus equipped with a synthetic means to 
compound compression dynamic-image data and compression static-image data by 
the predetermined method, and a record means to record the complex data outputted 
from the synthetic means on a record medium. 



[0006] 

[Function] The inputted dynamic-image data are compressed by the MPEG method, 
and the compression dynamic-image data of 1 .5Mbps are generated. Moreover, the 
same dynamic-image data are compressed by the JPEG method every nine frames, 
and compression static-image data are generated by this every nine frames. 
Compression dynamic-image data and compression static-image data are written in a 
corresponding FIFO memory with a criteria clock rate, respectively, and are read with 
a clock rate twice the high-speed clock rate of criteria after that. Thus, the 
transmission rate of each data is changed. Time Division Multiplexing of the 
compression dynamic-image data and compression static-image data which were 
read with the high-speed clock rate is carried out after that, and the complex data 
obtained by this is recorded on an optical disk. 

[0007] The complex data reproduced from the optical disk is divided into compression 
dynamic-image data and compression static-image data, and each transmission rate 
is further returned using a FIFO memory. That is, it is changed into a criteria clock 
rate from a high-speed clock rate. And compression dynamic-image data and 
compression static-image data are elongated by the MPEG method and the JPEG 
method, respectively. The switch connected to the output terminal usually chooses 
extension movement image data in a playback mode. On the other hand, if still 
playback mode is set up, this switch will choose expanding static-image data. In still 
playback mode, further, expanding processing with a JPEG method is stopped, and 
from an output terminal, the expanding static-image data elongated just before the 
termination of expanding processing continue, and are outputted. 
[0008] 

[Effect of the Invention] According to this invention, the image quality of a still picture 
can be raised by also generating compression static-image data besides compression 
dynamic-image data, and outputting the static-image data based on compression 
static-image data at the time of still playback, since the complex data which 
compounded both was recorded on the record medium. For this reason, the 
compressibility of the 1st method can set up low and the time amount which can be 
recorded on videotape becomes long. 

[0009] The above-mentioned purpose of this invention, the other purposes, the 
description, and an advantage will become still clearer from the detailed explanation of 
the following examples given with reference to a drawing. 
[0010] 

[Example] With reference to drawing 1 , the image recording regenerative apparatus 
10 of this example contains the input terminal S1 which inputs dynamic-image data. 
This dynamic-image data is inputted into the direct MPEG codec 12, and compression 
processing by the MPEG method is performed. The compression dynamic-image data 
of 1.5Mbps(es) are outputted from the MPEG codec 12 by this. 



[001 1] The (dynamic-image data inputted from the input terminal S1 are inputted into 
the JPEG codec 14 through a switch SW2 again. Timing JIERENETA 28 outputs the 
frame pulse to which level is switched every 1/2 frame as shown in drawing 2 (A), and 
a counting-down circuit 26 carries out dividing of this frame pulse to 1/10. Therefore, 
ten dividing pulses set to only one frame being high-level as shown in drawing 2 (B) 
are outputted from a counting-down circuit 26. A switch SW2 is switched on / turned 
off by such dividing pulse, and dynamic-image data are inputted into ten frames one 
frame (every [ i.e., ] nine frames) by it at the JPEG codec 14. The JPEG codec 14 
performs compression processing by the JPEG method, and outputs compression 
static-image data every nine frames by this. 

[0012] In addition, when an operator operates the record carbon button 32 and sets 
up a recording mode, a system controller 30 gives a compression processing 
command to the MPEG codec 12 and the JPEG codec 14, and activity-izes timing 
JIERENETA 28 further. From the MPEG codec 12, as shown in drawing 3 (A), 
compression dynamic-image data, i.e., I data, B data, and P data are outputted. 
Moreover, from the JPEG codec 14, as shown in drawing 3 (C), compression 
static-image data (J data) are outputted. The figure written to each of I, B, P, and J 
means a frame number. Moreover, I data, B data, P data, and J data have a different 
data length by the difference in each compressibility. Such compression 
dynamic-image data and compression static-image data are inputted into merge / 
separation circuit 16. 

[0013] Merge / separation circuit 16 is constituted as shown in drawing 4 
Compression dynamic-image data are inputted into FIFO-RAM 16a from an input 
terminal S3, and are temporarily written in according to the memory control data 
outputted from CPU24. At this time, compression dynamic-image data are a criteria 
clock rate, and are written in for every frame. The written-in compression 
dynamic-image data are after that predetermined timing, and are read with a clock 
rate twice the high-speed clock rate of criteria. That is, from FIFO-RAM 16a, as shown 
in drawing 3 (B), I data, B data, and P data are outputted. 

[0014] On the other hand, the compression static-image data outputted every nine 
frames from the JPEG codec 14 are inputted into FIFO-RAM 16b from input terminal 
S4. And according to the memory control data from CPU24, it is written in temporarily, 
and is read to after that predetermined timing. Also at this time, writing is performed 
with a criteria clock rate and, as for read-out, it performs with a high-speed clock rate. 
Therefore, from FIFO-RAM16b, as shown in drawing 3 (D), compression static-image 
data are outputted. 

[0015] Since each transmission rate of compression dynamic-image data and 
compression static-image data is changed by FIFO-RAM 16a and 16b, the data length 
of I data, B data, P data, and J data is shortened by 1/2 so that drawing 3 (A) - (D) 
may show. A switch SW4 chooses compression dynamic-image data or compression 



static-image data according to the switching data from CPU24, and Time Division 
Multiplexing of each image data is carried out by this. CPU24 controls a switch SW4 
again so that this header data is added to the head of I data, B data, P data, and J data, 
while outputting the header data relevant to each of I data, B data, P data, and J data. 
From an output terminal S7, the complex data with which Time Division Multiplexing of 
I data, B data, P data, J data, and the header data was carried out as shown in drawing 
3 (E) is outputted by this. 

[0016] With reference to drawing 5 , header data have the data length of 64 bits, and 
synchronous data are written in 32 bits of the beginning. Frame synchronization is 
planned with this synchronous data. The MPEG/JPEG discernment flag and I/B/P 
discernment flag with which each is expressed with 2 bits are written in following 
synchronous data. An I/B/P discernment flag shows whether the image data to which 
it identified whether the image data of a MPEG/JPEG discernment flag to which this 
header data is added is MPEG data, or it was JPEG data, and this header data was 
added in it is either I data, B data and P data. 2 bits next to an I/B/P discernment flag 
are made into a reserve field, and especially the application of this reserve field was 
not decided. A frame number is written in ten of 26 bits which remains of the beginning, 
and the data length of the data with which this header data is added to 10 bits of the 
last is written in. It considers as a reserve field and 6 bits of applications between 10 
bits which records a frame number, and 10 bits which records a data length were not 
decided. 

[0017] The complex data outputted from the output terminal S7 is given to a disk 
drive 20 through an interface circuitry 18, and is recorded on an optical disk 22 by the 
disk drive 20. An operator's actuation of the playback carbon button 34 usually sets 
up a playback mode. At this time, a disk drive 20 reproduces the complex data 
recorded on the optical disk 22, and gives it to merge / separation circuit 16 through 
an interface circuitry 18. Complex data is inputted from the input terminal S8 shown in 
drawing 4 , and is separated into compression dynamic-image data and compression 
static-image data by the switch SW5. That is, complex data is also given to CPU24, 
detects the header data with which CPU24 is contained in complex data, and switches 
a switch SW5 with reference to MPEG / JPEG discernment flag contained in header 
data. Thus, the compression dynamic-image data and compression static-image data 
which were taken out according to the individual are inputted into FIFO-RAM 16c and 
FIFO-RAM 16d, respectively. 

[0018] CPU24 performs writing / read-out processing to FIFO-RAM 16c and 16d 
again, the time of record — the same — the writing of compression dynamic-image 
data — every frame — and it is carried out with a high-speed clock rate, and 
read-out is performed with a criteria clock rate. Therefore, compression 
dynamic-image data as shown in drawing 3 (A) are obtained from compression 
dynamic-image data as shown in drawing 3 (B) separated by the switch SW5. And the 



compression dynamic-image data shown in drawing 3 (A) are outputted from an 
output terminal S5. Also to FIFO-RAM16d, CPU24 writes in with a high-speed clock 
rate, and reads with a criteria clock rate. Therefore, the compression static-image 
data shown in drawing 3 (C) based on the compression static-image data shown in 
drawing 3 (D) separated by the switch SW5 are obtained, and this is outputted from an 
output terminal S6. 

[0019] It returns to drawing 1 and the compression dynamic-image data and 
compression static-image data which were outputted from merge / separation circuit 
16 are inputted into the MPEG codec 12 and the JPEG codec 14, respectively. In 
addition, in a playback mode, CPU24 continues turning on a switch SW3, and 
compression static-image data are usually inputted into the JPEG codec 14 every 
nine frames. The MPEG codec 1 2 elongates the inputted compression dynamic-image 
data by the MPEG method, and generates extension movement image data. Moreover, 
the JPEG codec 14 elongates the inputted compression static-image data by the 
JPEG method, and generates expanding static-image data. Usually, in a playback 
mode, CPU24 connects a switch SW1 to the MPEG codec 12 side. For this reason, 
from an output terminal S2, the extension movement image data generated by the 
MPEG codec is outputted. That is, a dynamic image is reproduced. 
[0020] If an operator operates the still carbon button 36 during playback of a dynamic 
image, the mode will be switched to still playback mode. At this time, a system 
controller 30 gives a still playback command to CPU24. Therefore, CPU24 turns off a 
switch SW3 to predetermined timing while switching a switch SW1 to the JPEG codec 
14 side. In the JPEG codec 14, compression static-image data are elongated first and 
expanding static-image data are once stored in memory 14a. And this expanding 
static-image data is read and outputted from memory 14a. If the following 
compression static-image data are inputted, expanding processing will be performed 
again and memory 14a will be updated with this new expanding static-image data. If a 
switch SW3 is turned off, the store to expanding processing apd memory 14a is 
stopped, and just before a switch SW3 is turned off, the expanding static-image data 
stored in memory 14a will be read continuously. It is continued by reproducing this the 
same static image. 

[0021] As mentioned above, compression static-image data are inputted into the 
JPEG codec 14 every nine frames. That is, compression static-image data are not 
necessarily inputted into the JPEG codec 14 to the timing by which the still carbon 
button 36 was not necessarily operated, when the most, they are with the static image 
actually displayed and the static image which an operator desires, and a slight gap 
produces them. In order to make such a gap as small as possible, CPU24 determines 
the timing which turns off a switch SW3 based on the frame number recorded on 
header data, and the input timing of a still playback command. If concrete explanation 
is given, header data will be inputted into CPU24 to predetermined timing so that 



drawing 3 (E) may show. For this reason, CPU24 distinguishes to which timing the still 
carbon button 36 was pushed based on the frame number written in each header data. 
And if the actuation timing of the still carbon button 36 is close to the present 
compression static-image entry-of-data timing, CPU24 turns off a switch SW3 
promptly. On the other hand, if the actuation timing of the still carbon button 36 is 
close to the following compression static-image entry-of-data timing, CPU24 waits to 
complete the following compression static-image entry of data, and turns off a switch 
SW3. 

[0022] In this example, since the static-image data for three frames are inputted into 
the JPEG codec 14 in 1 second, if the amount of data of the compression 
static-image data of each frame is made into 40 K bytes, the amount of data per 
second will serve as LOMbps(es). In the case of compressibility of this level, the image 
quality of the static image obtained at the time of playback becomes almost equal to 
the image quality of the dynamic image which elongates the compression 
dynamic-image data of 1.5Mbps, and is obtained. In order to create the still picture of 
the same image quality from extension movement image data, it is necessary to limit 
dynamic-image data to the compressibility of 5 - 7Mbps extent but, and in this 
example, since it is 2.5Mbps(es) even if it totals each amount of compressed data, the 
amount of data can be held down to about 1 / two to 1/3. That is, time amount 
recordable on an optical disk 22 can be developed 2 to 3 times. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of this invention. 
[Drawing 2] It is the timing chart showing a part of actuation of the drawing 1 example. 
[Drawing 3] It is the timing chart showing a part of other actuation of the example of 
drawing 1 . 

[Drawing 4] It is the block diagram showing merge / separation circuit. 

[Drawing 5] It is the illustration Fig. showing a part of configuration of header data. 

[Description of Notations] 

10 — Image Recording Regenerative Apparatus 

12 — MPEG Codec 

14 — JPEG Codec 

1 6 — Merge / Separation Circuit 

24 — CPU 

20 — Disk Drive 
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